A family of spherically symmetric solutions with horizon in the model with multi-component anisotropic fluid (MCAF) is obtained. The metric of any solution contains (n − 1) Ricci-flat "internal space" metrics and for certain equations of state ( pi = ±ρ ) coincides with the metric of intersecting black brane solution in the model with antisymmetric forms. Examples of simulation of intersecting M 2 and M 5 black branes are considered. The post-Newtonian parameters β and γ corresponding to the 4-dimensional section of the metric are calculated.
Introduction
Recently, spherically-symmetric p-brane solutions with horizon (see, e.g., [1] and references therein) defined on product manifolds R × M 0 × . . . × M n cause a wide interest. These solutions appear in models with antisymmetric forms and scalar fields. These and more general p-brane cosmological and spherically symmetric solutions are usually obtained by reduction of the field equations to the Lagrange equations corresponding to Toda-like systems [4] . An analogous reduction for models with multi-component anisotropic fluids was performed earlier in [6] . For cosmological-type models with antisymmetric forms without scalar fields any p-brane is equivalent to an anisotropic fluid with the equations of state:
when the manifold M i belongs or does not belong to the brane world volume, respectively (herep i is the effective pressure in M i andρ is the effective density). In this paper we find the analogues of intersecting black brane solutions in a model with multi-component anisotropic fluid (MCAF), when certain "orthogonality" relations on fluid parameters are imposed. The onecomponent case was considered earlier in [12] .
The paper is organized as follows. In Section 2 the model is formulated. In Section 3 general MCAF solutions with horizon corresponding to black-brane-type solutions are presented. Section 4 deals with certain MCAF analogues of intersecting black brane solutions, i.e. M 2 and M 5 black brane solutions. In Section 5 the postNewtonian parameters for the 4-dimensional section of the MCAF-black-brane metric are calculated. In Appendix based on [1, 7] the general spherically symmetric solutions with multicomponent anisotropic fluid are considered and configurations with horizon are singled out.
The model
In this paper we consider a family of spherically symmetric solutions to Einstein equations with an anisotropic matter source
defined on the manifold
with the block-diagonal metrics
Here R * ⊆ R is an open interval. The manifold M i with the metric h [i] , i = 1, 2, . . . , n, is a Ricci-flat space of dimension d i :
and h [0] is the standard metric on the unit sphere S d0 , so that
u is a radial variable, κ is the gravitational constant, d 1 = 1 and h [1] = −dt ⊗ dt. The energy-momentum tensor is adopted in the following form for each component of the fluid:
are the effective density and pressures respectively, depending on the radial variable u . We assume that the following "conservation laws"
are valid for all components. We also impose the following equations of statê
are constants, i = 0, 1, . . . , n. The physical density and pressures are related to the effective ones (with "hats") by the formulae
In what follows we put κ = 1 for simplicity.
Spherically symmetric solutions with horizon
We will make the following assumptions:
where 2) are components of the matrix inverse to the matrix of the minisuperspace metric [5] (
and
The orthogonality condition 3 o is an integrability condition (see Appendix). The conditions 1 o and 2 o in p-brane terms mean that brane "lives" in a time manifold M 1 and does not "live" in R * × M 0 . The assumptions 1 o and 2 o are natural ones from the point of view of state equations (2.8), so we can rewrite the energy-momentum tensor (2.6) as following:
Under the conditions (2.8) and (3.1) we have obtained the following black-hole solutions to the Einstein equations (2.1):
which may be verified from [6] and by analogy with the p-brane solution [4] . For direct derivation of the solution see Appendix.
is the spherical element,
P s > 0 , µ > 0 are integration constants and
Simulation of intersecting black branes
The solution from the previous section for MCAF allows to simulate the intersecting black brane solutions [1] in the model with antisymmetric forms without scalar fields. In this case the parameters U (s) i have the following form:
The orthogonality constraints 3 o (3.1) lead us to the following dimension of intersection of brane submanifolds [1] : 
where we can express the factor
; the first brane world-volume is
a). 
we rewrite the 4-section in the following form:
The post-Newtonian (Eddington) parameters are defined by the well-known relations
Here V = GM /R is the Newtonian potential, M is the gravitational mass and G is the gravitational constant. From (5.2)-(5.4) we obtain:
For fixed vector U (s) the parameter β−1 is proportional to the ratio of two physical parameters: the anisotropic fluid density parameter A s (see (B.15)), and the gravitational radius squared (GM ) 2 .
The Hawking temperature
The Hawking temperature of a black hole may be calculated using the relation from [8] and has the following form:
(5.8)
Conclusions
Here We have also calculated the post-Newtonian parameters β and γ corresponding to the 4-dimensional section of the metric. The parameter β − 1 is written in terms of ratios of the physical parameters: the anisotropic fluid parameter |A s | and the gravitational radius squared (GM )
2 . An open problem is to generalize the formalism to the case when dilaton scalar fields are added into consideration. 
Appendix A Lagrange representation
The "conservation law" equation (2.7) may be written, due to relations (2.3) and (2.6) in the following form:
Using the equation of state (2.8) we get
where γ 0 (X) = 
is the potential and the components of the minisupermetric G ij are defined in (3.3).
For γ = γ 0 (X), i.e. when the harmonic time gauge is considered, we get the set of Lagrange equations for the Lagrangian
with the zero-energy constraint imposed
It follows from the restriction U (s)
Indeed, the contravariant components
are the following ones
Then we get (
In what follows we also use the formula 1
In what follows we will make the following assumption on indices: s = 1, . . . , m and α = 0, . . . , m.
B General spherically symmetric and cosmological-type solutions
When the orthogonality relations (A.8) and 3 o of (3.1) are satisfied the Euler-Lagrange equations for the Lagrangian (A.6) with the potential (A.4) have the following solutions (see relations from [7] adopted for our case):
where u α (α = 0, . . . , m) are integration constants; and vectors c = (c i ) andc = (c i ) are orthogonal to the U (α) = (U (α)i ), i.e. they satisfy the linear constraint relations Now the parameter P s may be introduced (P s > 0 ) by the following relation: µ sh β s = P s e βs = P s (P s + 2µ), (B.14)
and, hence, 
